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1. INTRODUCTION 

This is the third in a series of our M. Phil papers. The 
first and the second such papers have appeared in 
2015 [22] and in 2016 [23]. In general topology the 
notation of semi-preopen sets due to Andrijevic [14] 
or B-open sets due to Mashhour et al.[13] plays a 
significant role. In [13] the concept of B-continuous 
functions is introduced and further Popa and Noiri [9] 
studied the concept of weakly B-continuous functions. 
In 1992, Khedr et al. [8] introduced and studied B- 
continuity in bitopological spaces. In 2008, Sanjay 
Tahiliani [15] introduced and studiedweakly B- 
continuous functions in bitopological spaces. In this 
paper, we introduce and study the notation of weakly 
B-continuous functions in tritopological spaces and 
investigate several properties of these functions in 
tritopological spaces. 


We have used the definitions and terminology of text 
book of S. Majumdar and N. Akhter [16], Munkres 
[17], Dugundji [18], Simmons [19], Kelley [20] and 
Hocking-Young [21]. 
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2. Basic Definitions 
In the present paper, the space (X, Pi, P2, P3), 
(X,0,, o>) and (X,T) denote the tritopological, 


bitopological and topological spaces respectively. 


Let (X, T) be a topological space and A be a subset of 
X. The closure and interior of A are denoted by Cl(A) 
and Int(A) respectively. 


In (X, O,, 07) the closure and interior of AC X 
with respect to 0; are denoted by iCl(A) and ilnt(A) 
respectively, for i=1, 2. 


In (X, Pi, P2, P3) the closure and interior of AC X 
with respect to Pjare denoted by iCl(A) and ilnt(A) 
respectively, for i=1,2,3. 


Definition 2.1: A subset A of a tritopological space 
(X, Pi, P2, P3) is said to be 


1. Gj,k)-regular 
A=ilntgCl(kInt(A))), 
i,j.k=1,2,3. 


open([1]) if 
where i#j#k, 
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closed({3]) if 
where i#j#k, 


2. (i,j,k)-regular 
A=iCl(jInt(kCl(A))), 
ij,k=1,2,3. 


3. (G,j,k)-semi-open([2]) if AciCIGInt(kCl(A))), 
where 14#j#k, 1,j,k=1,2,3. 


4. (,j,k)-preopen([5]) if 
AcilntgCl(kInt(A))), where i#j#k, 
i,j,.k=1,2,3. 


Definition 2.2: A subset A of a tritopological space 
(X, Pi, Pz, P3) is said to be (i,j,k)-semi-preopen 
({8]) if there exists a (i,j,k)-preopen set U such 
that UG AGjClkInt(U)) or it is said to be (i,j,k)- 
B -open if AC jCl(kIntGiCl(A))), where i#j#k, 
i,j,k=1,2,3. 

The complement of (i,j,k)-semi-preopen set is said 
to be (i,j,k)-semi-preclosed [8] or is said to be 
(i,j,k)- B -closed if iIntgCl(kInt(A))) C A,where 
i#j#k, ij,k=1,2,3. 

Lemma 2.1: Let (X, Pi, P2, P3) be a tritopological 
space and{A, Ae A}be a family of subsets of X. 
Then 


1. if A, is (i,j,k)- P-open for each Ae A, then 
LA, is Gj.k)- B-open 


AeA 


2. if Ay is (i,j,k)- B -closed for each Ae A, then 


(A; is (i,j.k)- B-closed. 


AcA 
Proof: (1) The proof follows from Theorem 3.2of [8]. 
(2)This is an immediate consequence of (1). 


Definition 2.3: Let A be a subset of a tritopological 
space (X, Pi, P2, P3) 


1. The (j,k)- B -closure [8] of A, denoted by 
(i,j,k)- B Cl(A) is defined to be the intersection 
of all (i,j,k)- B -closed sets containing A. 


2. The (i,j,k)- B -interior of A, denoted by (i,j,k)- 
ra) Int(A) is defined to be the union of all (i,j,k)- 
£B-open sets contained in A. 


Lemma 2.2: Let (X, Pi, P2, P3) be a tritopological 
space and A be a subset of X. Then 


1. (i,j,k)- B Int(A) is (i,j,.k)- B-open 

2. (ij.k)- B CI(A) is (ij,k)- B-closed 

3. A is (i,j,k)- B-open iff A=(i,j,k)- BInt(A) 
4. Ais (i,j,k)- B-closed iff A=(i,j,k)- B CI(A). 


Proof: (1) and (2) are obvious from Lemma 2.1, 
(3) and (4) are obvious from (1) and (2). 


Lemma 2.3: For any subset A of a tritopological 
space (X, P1, P2, P3), xe (i,j,k)- BCA) if and only 
if UNA#@ for every (ij,k)-B-open set U 
containing x. 

Proof: The proof is trivial. 

Lemma 2.4: Let (X, P1, P2, P3) be a tritopological 
space and A be a subset of X. Then 

1. X-(i,j,k)- BInt(A)=(i,j,k)- BCICX-A) 

2. X-(ij.k)- BCI(A)=4,j,k)- BInt(X-A). 

Proof: (1) By Lemma 2.2, (i,j,k)- B Cl(A) is (,j,k)- 
B-closed. Then X-(i,j,k)- BCI(A) is (i,j,k)- B-open. 
On the other hand, X - (i,j,k)- B Cl(X-A) CA and 
hence X - (ij,k)- BCI(KX-A)C (i,j,k)- BInt(A). 
Conversely, let x € (i,j,k)- B Int(A). Then there exists 
(i,j,.k)- B-open set G such that xe GC A. Then X-G 
is (i,j,k)- B-closed and X-A C X-G. Since x¢ X-G, 
x (ij,k)- BCICX-A) and hence (i,j,k)- BInt(A) C X- 
(i,j.k)- BCICX-A). 

Hence X-(i,j,k)- B Int(A)=(i,j,k)- BCI(X-A). 

(2)This follows immediately from (1). 


Definition 2.4: Let (X, Pi, Po, P3) be a 
tritopological space and A be a subset of X. A point x 
of X is said to be in the (i,j,k)- @-closure [6] of A, 
denoted by (i,j,k)- cl P) (A) if for every i-open set U 


containing x, AM jCl(kInt(U)) # @, where i#j#k, 
ij,k=1,2,3. 


A subset A of X is said to be (i,j,k)- @-closed if 
A=(i,j,k)- cla (A). A subset A of X is said to be 


(i,j,.k)- 9 -open if X-A is (i,j,k)- @ -closed. 


The (i,j,k)- Q-interior of A, denoted by (i,j,k)- 
Int 0 (A)is defined as the union of all (i,j,k)- 9 -open 


sets contained in A. Hence x € (i,j,k)- Int r) (A) if and 


only if there exists a i-open set U containing x such 
that xe UGjCl(kInt(U)) CA. 


Lemma 2.5: For any subset A of a tritopological 
space (X, Pi, P2, P3) the following properties hold: 


1. X-(ij,k)- Intg (A) =(i,j,.k)- cl 0 (X-A) 


2. X-(ij.K)- Clg (A= (ij.0)- Int g (X-A). 
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Lemma 2.6: [6] Let (X, Pi, P2, P3) be a 
tritopological space. If U is a k-open set of X, then 
(i,j.k)-cl 0 (U) =iCl(GInt(U)). 


Definition 2.5: A mapping f : (X,Pi, P2, P3) > 
(Y,Qi, Q:, Q3) is said to be (ij,k)- B- 
continuous[8 ] iy | (V) is (1,j,k)- B-open in X for 
each Qi-open set V of Y. 


Example 2.1: Consider the following tritopologies on 
X= {a,b,c} and Y={p.q,r} respectively: 


Pi={X,¢,fah{a,b}}.  Po={X,¢,fa}, {b,c}. 
P3={X,¢, {a}, D} {a,b} 


and a={y, 9, {Pp}, {p.r}t. 
Q3= {y, ~, {qi} 


We define the mapping f : (X,Pi, Peo, P3) > 
(Y,Q1, Q2, Qs) by f(a) = p, f(b) = q and f(c) =r. 
Then f is (1,2,3)- B -continuous since the inverse 
of each member of the topology Qij- on Y is a 
(1,2,3)- B-open set in (X,P1, P2, Ps). 


Qo= {Y, ~, {p}t. 


Definition 2.6: (1) A mapping f : (X,P1, P2, P3) > 
(Y,Qi1, Qe, Q3) is said to be (i,j,k)- weakly 
precontinuous if foreach x € X and each Qi-open set 
V of Y containing f(x), there exists (i,j,k)- preopen 
set U containing x such that f(U) GjClckInt(V)). 
Example 2.2: Consider the following tritopologies on 
X= {a,b,c} and Y ={p,q.r} respectively: 


Pi={X,9,fa}{a,b}}.  P2={X,0, {a}. {b,c}. 
P3= {X,@, {a}, 1b}, {a,b}} 


and §=Qu={Y,@,{ph{p.r}}, Q={Y.¢.{p}}. 
Q={Y, dQ, {q}t. We define the mapping f : (X, P1, 
P2, P3) > (Y, Qi, Q2, Qs) by f(a) = p, f(b) = q 
and f(c) = r. Then f is (1,2,3)- weakly 
precontinuous. Since if ae X and Qi-open set V= 
{p, rh} then we have (1,2,3)- preopen set U = {a} such 
that {(U) € Q2-Cl(Q3-Int(V)). 


(2)A mapping f : (X, Pi, P2, P3) > (Y, Qi, Q2, 
Q3) is said to be (i,j,k)- weakly- Bp - continuous if 
for each xe X and each Qi -open set V of Y 
containing f(x), there exists (i,j,k)- B -open set U 
containing x such that f(U) CjCl(kInt(V)). 


Remark 2.1: Since every (i,j,k)-preopen set is (i,j,k)- 
B-open ({8] Remark 3.1), every (i,j,k)- weakly 
(i,j.k)-weakly- P- 


precontinuous function is 


continuous for i#j#k, ij,k=1,2,3. The converse is 
not true. 


3. Characterization 

Theorem 3.1: For a mapping f : (X, Pi, P2, P3) > 
(Y, Qi, Qe, Q3) the following properties are 
equivalent: 


1. fis G,j,k)- weakly- B -continuous. 


2. Gijk)- B-C1Cf HckintjcianB))))) 
Cc fl Gcrameeyy) for every subset B of Y 


3. Gik)-B-C fl cinEy) ~C fhe) for 
every (i,j,k)- regular closed set F of Y 


4. dik) B-cu fli & fh acigmey) 
for every Qx-open set V of Y 


Soh ly C (i,j,.k)- B-Int( f —lGcraantcvy)) 
for every Qi-open set V of Y 


Proof: (1)= (2). Let B be any subset of Y. Suppose 


that xeX- ff 1 Gcramesy). Then f(x)e Y- 
jClaInt(B)) so that there exists a Q;- open set V of Y 
containing f(x) such that VOB = @, so 
Va kint(jCliInt(B))) = @ and hence 
kClaInt(V)) M kIntGClaInt(B))) = Q. Therefore 4 
(i,j,k)- B- open set U containing x such that 
f(U) CkClaInt(v)). have U 


0 fl ¢antGcidin(B))) = @ and xe X- (ij,k)- B- 


Hence we 


cl fi | (kInt(jCl(iInt(B))))) by Lemma 2.6. Thus we 
(i,j.)- B-ci f ~! Gamtjcidint(By)))) 
c flame). 


have 


(2) => (8) Let F be any (i,j,k)-regular closed set of Y. 
Then F = iCl(Int(kCl(F))) and we have (i,j,k)- B- 


cic f 7! anti) =6,j.4)- B- 
Cl( f =| (kInt@ClqInt(kCl(F)))))) € 
iCl(jInt(kCl(F)))) = f ly, 


(3)= (4) For any Qx- open set V of Y, iClqInt(V)) is 
(i,j,.k)-regular closed. Then we have (i,j,k)- B - 


cu fhe) C (i,j.k)- B- 
cif haanacivyy & f~ !Gcigintcyy. 
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(4) (6) Let V be Qi- open set of Y. Then Y - 


jCl(kInt(V)) is 0 i open set in Y and we have (i,j,k)- 


B-cu f!¢y-icicinevy) cf lacuy. 
jCl(kInt(V))) and hence X-  § (ij,k)-B- 
Int( f | (jCl(kInt(V)))) X- 


f 1 GintKcicvyy)) € X- 7 —liyy, Thus we obtain 
fhe) € ii.k)- Bint f 1 cicetntevyyy. 

(5)=>() Let xe X and V be a Qi- open set 
containing f(x). We have xe f | (V) C(ij,k)- B- 
(i,j.)- B- 
Int( f | (jCl(kInt(V)))). By Lemma 2.5, U is (i,j,k)- 


B - open set containing x and f(U) GjCl(kInt(V)). 
This shows that f is (1,j,k)- weakly- B -continuous. 


Int( f —liciaantv)))). Put U= 


Theorem 3.2: For a mapping f : (X, Pi, P2, P3) > 
(CY, Q1, Qe, Q3) the following properties are 
equivalent: 


1. fis (ij,k)- weakly- {-continuous 
2. f((ij.k)- BCWA)) € (i,j,k)- Cla| f (A)) for every 
subset A of X 


3. Gik)- = Be fle) fl Gjw- 
Cl 0 (f(B))) for every subset B of Y 


4. Gi) Buf lGmuGiiw- Clp( FB)» 


c flajw- Cl gl f(B))) for every subset B 

of Y. 
Proof: (1)= (2). Suppose that f is (i,j,k)- weakly- 
B -continuous. Let A be any subset of X, x€ (i,j,k)- 
B Cl(A) and V be a Qi- open set of Y containing f(x). 
Then there exists (i,j,k)- B - open set U containing x 
such that f(U)CjCl(kInt(V)). Since xe (i,j,k)- 
BCA), by Lemma 2.3, we obtain Un A #@ and 
hence @# f(U) M f(A) CjCl(kInt(V)) 9 f(A). 
Therefore, we obtain f(x)€ (i,j,k)- Cl 0 (f(A). 


(2)=> (3). Let B be any subset of Y. Then we have 
Ka,j.0- Bow f ~1By) Cc (igi.K)- 
Cl gl f “')| )C (ij.k-Cl g(B)and hence (i,j,k)- 


Be f— "(By © f~'Giw- Clo(F(B)). 


(3)= (4). Let B be any subset of Y. Since (i,j,k)- 
Cly (B) is Q;. closed set in Y, by Lemma 2.6, (i,j,.k)- 


Bow fo" GimG.j0- Clg(B)y) © f7'Gito- 
Cl g (ilnt((i,j.k)- Cl g(B))) = f —lacigint(aj,b)- 


Clay) cf licjw- Cly®) = 


fF Gjw- CyB). 


(4)=> (1). Let V be any Qx- open set of Y. Then by 
Lemma 2.10, V C jInt(iCl(V)) = jInt((i,,k)-Clg (V)) 


and we have (i,j,k)- Be tf | (V)) CGj,k)- 
Bo f—\Ginii- Clg By < f7 Giw- 
Clo (V)= f | (iClGInt(V))). Thus we have (i,j,k)- 


Be f —liyy) Cc f —Lacigintcvy). It follows 
from Theorem 3.1 that f is (i,j,k)- weakly- B- 
continuous. 


Definition 3.1: A tritopological space (X, P1, P2, P3) 
is said to be (i,j,k)-regular ([7]) if foreach xe X 
and each P;- open set U containing x, J a Pi. open set 
V such that xe V GjCl(kInt(V)) CU. 


Example 3.1: Consider the following tritopologies on 
X ={a,b,c,d}: 

Pi ={X,¢, {a}, {a,b,c} {a,c}, {a,d}} 

P2={X,0, {a,b}. {b,c}, {by}. Ps 
={X,9, {a,c} {b,c} {c}} 

Then X is (1,2,3) regular since for ae X, Pi- 
open set U = {a,b,c}, there exists Pi- open set V = 
{a,c} such that V C P2 -Cl(P3- Int(V)) CU. 
Lemma 3.1 : [10] If a tritopological space (X, P1, 
P», P3) is (i,j,k)-regular, then (i,j,k)- Clo (F) =F 
for every Pj. closed set F. 


Theorem 3.3: Let (CY, Qi, Q2, Q3) be an (i,j,k)- 
regular tritopological space. For a mapping f : (X, 
Pi, Po, P3) > CY, Qi, Q2, Q3) the following 
properties are equivalent: 


1. fis Gj,kK)- B -continuous 

2, f Gj Clo (B)) is (ij,k)- B- closed in X 
for every subset B of Y 

3. fis (i,j,k)- weakly - 2-continuous 
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4, foe is (i,j,.k)- B- closed in X for every 
(i,j,k)- @- closed set F of Y 
5. f- ! (V) is (i,j.k)- B- open in X for every (i,j,k)- 
@- open set V of Y. 
Proof : (1)= (2). Let B be any subset of Y. Since 
(i,j.k)- Cl g(8) is Qi. closed set in Y, it follows by 
Theorem 5.1 of [8] that f —hajso- Cl 0 (B)) is 
(i,j,.k)- B- closed in X. 
(2)=> (3). Let B be any subset of Y. Then we have 
(ijk) BCU FB) € Ci.k)- BOIS Mi.K)- 
Cly (B)) = fol (i,j,.k)- Cl g(8). By Theorem 3.2, f 
is (i,j,k)- weakly - B -continuous. 
(3)=> (4). Let F be any (i,j,k)- @- closed set of Y. 
Then by Theorem 3.2, (ijk Bc f7! oe) 
= J = ((i,j,k)- Cl 0 (F)) =f —la@p, Therefore by 
Lemma 2.5, f —lpy is (ij,k)- B- closed in X. 
(4)=> (5). Let V be any (i,j,k)- @- open set of Y. By 
(4), flv) ake 7 ly) is (i,j,.k)- B- closed 
in X and hence f ~liyy is (i,j,k)- B- open in X. 
(5)=> (1). Since Y is (i,j,k)- regular, by Lemma 3.4, 
(i,j,k)- Cly (B) = B for every Qi- closed set B of Y 
and hence Qji- open set is (i,j,k)- @- open set. 


Therefore f | (V) is (,j,k)- B - open for every Qi- 
open set V of Y. By Theorem 5.1 of [8], f is (i,j,k)- 
f-continuous. 


4. Weakly - B-continuity and B-continuity 
Definition 4.1: A mapping f : (X, Pi, Po, P3) = 


(Y, Q:, Qo, Qs) is said to be (i,j,k)- weakly” 
quasi continuous (briefly we .q. c)[10] if for every 
Qi- open set V of Y, f — 1 Gcidantcvy)) is triclosed 
in X. 

Theorem 4.1: If a mapping f : (X, Pi, P2, P3) > 
(Y, Qi, Qo, Qs) is (i,j,k)- weakly- B-continuous 
and (i,j,k)- we .q. c, then f is G,j,k)- -continuous. 


Proof : Let xe X and V be any Qi. open set of Y 
containing f(x). Since f is (ij,k)- weakly- B - 


continuous, there exists an (i,j,k)- B - open set U of X 
containing x such that f(U) GjCl(kInt(V)). 


Hence x¢ f | (jCl(kInt(V)) - V). Therefore x € U 
fl Gcrdantcvy) - VY) = UN (« - 
fa 1 Gcrdantcvy) - V)). Since U is (i,j,k)- B - open 
and X - f—!Gcraantv)) - V) is triopen, by 
Theorem 3.3 of [8], G=UAX- f | | (jCl(kInt(V)) - 
V) is G,j,k)- B - open. Then x € Gand f(G) CV. For 
if yeG, then f(y)¢ (GCl(kInt(V)) - V) and hence 
f(y) € V. Therefore f is (i,j,k)- B -continuous. 
Definition 4.2: A mapping f : (X,P1, P2, P3) > 


(Y,Qi1, Qo, Q3) is said to have a (i,j,k)-B- 
interiority condition if (i,j,k)- 
Bint f~ | GCl(kInt(V))) C f~ | (V) for every Qi- 
open set V of Y. 

Theorem 4.2: If a mapping f : (X, Pi, P2, P3) > 
(CY, Qi, Q2, Q3) is (i,j,k)- weakly- B -continuous 
and satisfies the (i,j,k)- B - interiority condition then f 
is G,j,k)- B -continuous. 

Proof: Let V be Qi- open set of Y. Since f is (i,j,k)- 
weakly- -continuous, by Theorem 3.1, f 1 (V) 
C(ij.k)- Bin f~! GCidincv)). By (j.k)- B- 
interiority condition of f, we have (i,j,k)- 
Bint f —1 Gcramecvyy) cf ley) and hence 
Gij.k)- Bin( fGen) =f! 


Lemma 2.5, f lw) is (i,j.k)- B- open in X and 
thus f is (,j,k)- -continuous. 


(V). By 


Definition 4.3: Let (X, Pi, P2, P3) be a 
tritopological space and let A be a subset of X. 
The (i,j,k)- B - frontier of A is defined as G,j,k)- 
BFA) = (i,j,.k)- BCWAINGJ.K)- BCX -A) = 
(ij.k)- BCMA) - (.,j.K)- BInt(A). 

Theorem 4.3: The set of all points x of X for which a 
mapping f : (X, Pi, P2, Ps) > (Y, Qi, Q2, Q3) is 
not (i,j,k)- weakly- B -continuous is identical with 
the union of the (i,j,k)- B - frontier of the inverse 
images of the jCl(kInt(V)) of Qi- open set V of Y 
containing f(x). 

Proof : Let x be a point of X at which f(x)is not 
(i,j,k)- weakly- B -continuous. Then there exists a 


@ IJTSRD | Unique Paper ID —-IJTSRD64859 | Volume-—8 | Issue—3 | May-June 2024 


Page 224 


International Journal of Trend in Scientific Research and Development @ www. .ijtsrd.com eISSN: 2456-6470 


Qi- open set V of Y containing f(x) such that UM (X 


-f- 1 (jCl(kInt(V)))) # @ for every (i,j,k)- B- open 
set U of X containing x. By Lemma 2.6, x€ (i,j,k)- 


Bou x fl @ciaancvyy). 
xe f—Gcraamcvy)), we have xe (i,j,k)- 


Since 


B Cl va = (GCl(kInt(V)))) and hence xe (i,j,k)- 
BF f~ 1! (jCl(kInt(V)))). 


Conversely, if f is (i,j,k)- weakly- B -continuous at 
x, then for each Qj- open set V of Y containing f(x), 
there exists (i,j,k)- B - open set U containing x such 
that f(U) GyjCl(kInt(V)) and hence xeU 


=o i | (jCl(kInt(V))). Therefore we obtain that 
x€ (i,j,k)- BInt( f —lGcraamtcvyy)). This 
contradicts that x (i,j.k)- BFr( f | (jCl(kInt(V)))). 


5. Weakly 
continuity 
Definition 5.1: A mapping f : (X, Pi, P2, P3) > 
CY, Qi, Qo, Qs) is said to be (i,j,k)- almost J- 
continuous if for each xe X and each Qj- open set V 
containing f(x), there exists an (i,j,k)- B - open set U 
of X containing x such that f(U) € ilntGCl(kInt(V))). 


-B-continuity and almost /- 


Lemma 5.1 : A mapping f : (X, Pi, P2, P3) > CY, 
Qi, Q2, Q3) is G,j,k)- almost B - continuous if and 
only it ftv) is (i,j,k)- B- open for each (i,j,k)- 
regular open set V of Y. 

Definition 5.2: A tritopological space (X, P1, Po, 
P3) is said to be Gi,j,k)- almost regular [12] if for 
each xe X and each (i,j,k)-regular open set U 


containing x, there exists an (i,j,k)-regular open set V 
of X such that xe V GjCl(kInt(V)) CU. 


Theorem 5.1: Let a tritopological space (Y, Qi, 
Q2, Q3) be (G.,j,k)- almost regular. Then a 
mapping f: (X, Pi, Po, P3) => (Y, Qi, Q>, Q3) 
is(i,j,k)- almost B - continuous if and only if it is 


(i,j.k)- weakly- B-continuous. 

Proof: Necessity. This is obvious. 

Sufficiency. Let us suppose that f is (,j,k)- weakly- 
B -continuous. Let V be any (i,j,k)-regular open set 
of Y and xe flowy. Then we have f(x)e V. By 


the almost (i,j,k)-regularity of Y, there exists an 
Gi,j,k)-regular open set Vo of Y_ such that 


f(x)e Vo GiCltkInt(Vi )) CV. Since fis (i,j,k)- 


weakly- B -continuous, there exists an (i,j,k)- B - 
open set U of X containing x such that f(U) 
e jCl{kint(Vy ))CV. This follows that xe U 


cf” 1 (V). Therefore we have f 1 (V) CGi,j,k)- 


Bint f~ | (V). By Lemma 2.5, f ~liyy is (i,j.k)- 
B- open and by Lemma 5.2, f is G,j,k)- almost B- 
continuous. 

Definition 5.3: A tritopological space (X, Pi, P2, 
P3) is said to be triowise f-Hausdorff or 
triowise B - T, if for each distinct points x, y, z of X, 


there exists (i,j,k) B- open set U, V and W 
containing x, y and z respectively such that 
UNVOW= @ for i#j#k, ij,k=1,2,3. 


Theorem 5.2: Let (X, Pi, Po, P3) be a 
tritopological space. If for each distinct points x, y, 
z in X, there exists mapping f of (X, Pi, P2, P3) into 
triowise Hausdorff tritopological space (Y, Qi, 
Q>», Q3) such that 

1. f(x) 4 f(y) 4 f(z) 

2. fis (i,j,k)- weakly- -continuous at x 

3. fis (j,k,i)-almost- 2 -continuous at y 

4. fis (k,i,j)- almost- #-continuous at z. 


Then (X, Pi, P2, P3) is triowise B -Hausdorff. 


Proof: Let x, y, z be three distinct points in X. Since 
Y is triowise Hausdorff, there exists a Qi- open set 
U containing f(x) and a Q}- open set V containing f(y) 
and a Qk open set W containing f(z) such that 
UAVAW=@. Since U, V and W disjoint we have 


kCI(U) AkIntGCIC(V)) AkCl(GjIntGiCl(W)) =@. Since f 
is (i,j,k)- weakly- B -continuous at x, there exists an 
(i,j,k) B - open set U Fe of X containing x such that 
f(U “ )EkClU). Since f is G,k,i)- almost- B - 


continuous at y, there exists an (j,k,i) B - open set 


U y of X containing y _— such _ that 
f(U ; ) CkIntGjCl(V)) and since f is (k,i,j)- B- open 
set U 3 of X containing z_ such _ that 


f(U Z )CkClyIntGiCl(W))). Hence we have 


UU, ou, =@. This shows that (X, P1, P2, P3) 


is triowise /-Hausdorff. 
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6. Some Properties 

Definition 6.1: A tritopological space (X, P1, Po, 
P3) is said to be triowise Urysoshn [4] if for each 
distinct points x, y, z, there exists i - open set U, j- 
open set V and k-open set W such that xe U, ye V 
and zeW and jCl(U)AkClV)NiCl(W) =@for 
i#j#k, ij,k=1,2,3. 

Theorem 6.1: If CY, Qi, Q2, Q3) is triowise 
Urysoshn and f : (X, Pi, P2, P3) > (Y, Qi, Qo, 
Q3) is triowise weakly Bp - continuous injection, 
then (X, P1, P2, P3) is triowise B—T,. 


Proof: Let x, y, z be three distinct points of X. Then 
since f is injection, f(x)# f(y)#f(z). Since Y is 
triowise Urysoshn, there exists P;- open set U, P}- 
open set V and Px- open set W such that f(x) € U, f(y) 
€ V and f(z) € W and jCl(U)AKCI(V)niCl(W) 


=(for i#j#k, ijk=1,2,3. Hence f—gcaran) 
af —lKervy Af —laciqwy) =@. Therefore 
Giik)- Bin fg) GK 
Bin fl Kcrvy)n ki) Bin f~ Laciewyy 


=@. Since f is triowise weakly /- continuous by 


Theorem 3.1, xe fy ! (U) C (i,j,k)- 
Binc f~!gcrwy, ye fol) CGkii- 
Bini faci), ze f7tow  €(ki¥)- 


Bint f —laciewy)). This implies that (X, Pi, Po, 
P3) is triowise B — T,. 


Definition 6.2: A tritopological space (X, P1, P2, 
P3) is said to be triowise connected [11] (resp. 
triowise  -connected) if it can not be expressed 
as the union of three non-empty disjoint sets U,V 
and W such that U is i-open, V is j-open and W 
is k-open (resp. (i,j,k)- B -open, (j,k,i)- B -open and 
(k,i,j)- B-open ). 


Theorem 6.2: If a mapping f : (X, Pi, P2, P3) > 
CY, Q1, Q2, Q3) is triowise weakly B - continuous 
surjection and (X, Pi, P2, P3) is triowise B - 
connected, then (Y, Qi, Qs, Q3) is triowise 
connected. 

Proof: Suppose that (Y, Qi, Q2, Q3) is not 
triowise connected. Then there exists a Qi- open set 
U, Qj- open set V and Qx- open set W such that U4@ 


.V #0, W #9, UNVAW=@ and UUVUW= Y. 


Since f is surjective fu, ftw) and 
“lu 
a flow) a flow) = @ and flu) 
Uf lw) U flow) = X. Since f is triowise 
weakly B - continuous, by Theorem 3.1, we have 
flu cajn- Bic f~!gcumy, #7 hoy 
C(i.ki- Bini flac) and f tow) 
C (k,i,j)- BInt( f —laciqw))). Since U is j-closed 
and k-closed, V is i-closed and k-closed, W is i- 
closed and j-closed, we have ftw) C Gi,j,k)- 
Bint flu, f~h) CG.d- Bine fev 
and f —lawy C (k,i,j)- BInt( f —loawy). Hence 
fol = Gi-Bi flu, fo! 
(.ki)- Bin f~!evy) and flow) = (kig)- 
Bint( f~ | (W)). By Lemma 2.5, f | (U) is (i,j.k)- 
B-open, ftw) is (j,k,i)- B-open, ftw) is 
(k,i,j)- B-open in (X, Pi, P2, P3). This shows that 
(X, Pi, P2, P3) is not triowise B -connected. 


ftw) are non-empty. Moreover , f 


Vy = 


Definition 6.3: A subset A of a tritopological space 
(X, Pi, P2, P3) is said to be (i,j,k)-quasi H-closed 
relative to X [1] if for each cover a :aeJ i of A 


by Pi-open sets of X, there exists a finite subset J 0 of 
J such that A CU {CL kInd\U - aeJ 0 f 

Definition 6.4: A subset A of a tritopological space 
(X, Pi, Pz, P3) is said to be (i,j,k)- B-compact 


relative to X if every cover of A by (i,j,k)- B -open 
sets of X has a finite subcover. 


Theorem 6.3: If f : (XX, Pi, P2, P3) > (CY, Q1, Q2, 
Q3) is triowise weakly B - continuous and A is 
(i,j,k)- B -compact relative to X, then f(A) is (i,j,k)- 
quasi H-closed relative to Y. 


Proof : Let A be (i,j,k)- B -compact relative to X and 
V a :aeET i any cover of f(A) by Qi-open sets of 


(CY, Qi, Qo, Q3). Then f(A) € U Vay [AE Jf and 
so ACU {pl ,}are J. Since f is (i,j,k)- 


weakly B - continuous, by Theorem 3.1, we have 
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FW, ) cick Bim f~!GcrdanecV,, )) for 


each QeJ. 


Therefore A CU  {(ij,k)- 


Bint( f~ 1 (jCl(kInt( Vy )))} foreach @E J . Since 


A is (i,j,k)- B -compact relative to X and (i,j,k)- 
Bint f ~! cian V9) is (ij,k)- B-open for 


each WE J , there exists a finite subset J 0 of J such 


that A CUf{Gj,k)- BInt( f 1 Gcidant(V a) 
aed 0 }. This implies that f(A) CU {f((,j,k)- 


Bin f~'GcuKin(V, ae Jo CUFT! 


GCl(kint(V ,))): @e Jo } CU{jCl&iIn(V)) : 
aeJ 0 }. Hence f(A) is (i,j,k)-quasi H-closed 


relative to Y. 
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